Dementia occurring in the presenium may have a variety of causes, which include progressive intrinsic cerebral disease, neurosurgically treatable conditions and metabolic disorders. Many of the patients referred to a neurological centre fall into the first category, and when readily identifiable conditions such as Huntington's Chorea have been excluded there remains a substantial proportion of the dementing population subsumed under the general category of "cerebral atrophy of unknown cause".' It is frequently suspected that most of these patients will have Alzheimers disease, and a small minority Pick's disease. Precise clinical diagnosis is however sufficiently uncertain that such nomenclature as "degenerative dementia of the Alzheimer type", or "Alzheimer-like disease" has been adopted where histological confirmation of disease is unavailable. Such diagnostic uncertainty is reinforced by recent cortical biopsy studies of patients with cerebral atrophy.2-4 Although cerebral senile plaques and neurofibrillary tangles characteristic of Alzheimer's disease were seen in the largest proportion of patients a significant minority showed no specific histological features and a definitive diagnosis of Pick' s disease could be made only rarely. Moreover, Alzheimers disease could not invariably be distinguished from non-Alzheimeres disease on the basis of clinical features.3 It could be argued that the absence of pathological findings simply reflects a relative sparing of the part of the brain sampled at cerebral biopsy, and that positive Alzheimer' s disease pathology would have been demonstrated had a different site been sampled. 2 Alternatively, cerebral atrophy may represent a more heterogeneous group of disorders than is often suspected. The failure to draw clear clinical distinctions between patients may reflect inadequate or insensitive neuropsychological analysis, or else may indicate that cerebral atrophy, including Alzheimer's disease, is not associated with distinctive neuropsychological syndromes.
The importance of accurate classification of this common group of disorders is self-evident but is reinforced by the emergence of possible therapies for patients with Alzheimer's disease and the need to identify such individuals with confidence. Examination of clinical features of patients in whom pathological and chemical information is available provides a means of evaluating the precision of clinical diagnosis and of identifying possibly distinctive neuropsychological characteristics associated with a particular pathological and chemical disorder.
The present paper reports a prospective study of 24 
Results
Neuropsychological profiles demonstrated by patients, combined with the results of electroencephalography, pathological change in the cortex and chemical abnormalities in the brain and CSF distinguished seven patient groups, A-G (table 2) .
Patients in groups A, B, C and D all had the pathological changes of Alzheimer's disease and a significant reduction in ACh synthesis and CAT activity in the cerebral cortex (table 3) . The levels of HVA in the CSF were moderate, but significantly reduced relative to control values.'4 Moreover, all patients had abnormal electroencephalograms, displaying a moderate non-specific increase in slow wave activity in the theta and delta range.
The six patients in groups E, F and G did not have the patho-chemical changes of Alzheimer's disease, or indeed any specific morphological abnormality in Consistent with the observation of language and perceptuo-spatial disabilities scores on both the Verbal and Performance scales of the WAIS were significantly reduced, and in some patients formal assessment was not possible (table 6) . Clinical ratings were of severe impairment.
In contrast to striking cognitive impairment physical signs were few and of mild degree. On neurological examination there were the findings of akinesia, rigidity, expressionless facies, brisk tendon reflexes and extensor plantar responses in a proportion of All tasks involving manual responses were carried Group C: Two male patients differed from groups out abnormally. Neither patient was able to gesture A and B in that their prominent and presenting dis-symbolically, or orientate his limbs to copy or comability was a profound loss of motor skills. They mand. In writing and drawing, there was difficulty in were unable to handle cutlery, manipulate tools, initiating the appropriate actions, and once initiated shave or dress. Their gait was shuffling, and they perseverative strokes were common. In construcwere unable to climb in and out of a bed or motor tional tasks the patients had difficulty manipulating car. A deterioration in their memory, and a change blocks or matchsticks, there was loss of spatial in the quality of voice had also been noted, although configuration in their responses and a tendency to these symptoms were regarded as trivial in compari-build on top of the original. Sequential, rhythmical son to the patients' profound "physicarl problems. and alternating hand movements were impaired, The patients' personality was regarded as and perseverative responses were frequent, in con- Non-Alzheimer's disease patients Group E: The prominent feature in these four patients was a change in personality and social conduct (table 5) . Two men had been dismissed from their jobs for incompetence. Two females had failed to manage their household affairs and one had begun shoplifting openly without moral qualms. The other, after a number of depressive illnesses, which had responded to medical and electroconvulsive therapy, had, following a gynaecological procedure, become hypochrondriacally obsessed with perineal symptoms. All four patients had shown loss of interest in personal grooming, hygiene and table manners. Social behaviour was characterised by inappropriate jocularity, disinhibition, rudeness and a lack of sympathy for and empathy with others. They showed no concern for the future, took no initiative, were inattentive to their surroundings and denied the changes in character observed in them by others. Relatives also commented on a variable forgetfulness.
On mental examination it was difficult to engage patients in testing and they showed signs of restlessness and impatience. Responses to tasks were of two forms: either superficial with little concern for accirracy, or slow, laboured and perseverative. Language functions were generally intact. However, a mild word finding difficulty in naming object parts to confrontation was noted in three patients, and metaphors and proverbs were interpreted literally.
In drawing and constructional tasks errors occurred in the form of omission of detail. Since constructions were executed effortlessly, and showed appropriate spatial relationships these errors were interpreted as secondary to the patients' desultory approach and reflecting inattention to, detail. There was no evidence of perceptuo-spatial impairment or loss of manual skills. However, picture sequencing and block sorting performance was poor, and suggested impaired abstraction and mental flexibility. Memory testing revealed variable erratic performance. A normal digit span was attained on some occasions, but not others. Delayed recall and recognition performance was variable and on recall tasks confabulatory responses were noted.
WAIS scores were not grossly abnormal, although formal assessment was impossible in one patient owing to inattention and lack of sustained cooperation (table 6). The low Performance score in one patient reflected a particularly poor performance on the picture arrangement subtest. On neurological examination the abnormal signs were confined to the presence of extensor plantar responses in two patients (table 7) and a grasp reflex in two patients. There was no evidence of akinesia or rigidity. Group F: One male patient had a history of declining memory, and increasingly indecipherable speech and script. He was however able to dress himself, could locate objects in the environment, and was regarded by relatives as being able to understand spoken and written language. There was no account of gross social misconduct or personality change, although he was reported to be more verbally aggressive and irritable than formerly. His personal hygiene and grooming were acceptable.
Mental examination revealed a picture predominantly of memory and praxic difficulties. His spontaneous speech was linguistically correct, but lacked prosody, was slightly dysarthric and frequently became hesitant, stammering and palilalic. Simple aural and written comprehension, and word finding were intact, but interpretation of complex utterances and metaphor and proverb was concrete, and repetition was limited. He could not perform simple mental and written calculations. Perceptual identification of objects, drawings and faces was intact, and he could interpret pictorial scenes, locate towns on a map, and could track along a line. Responses were effortless and occasionally impulsive. In contrast, he had substantial difficulty carrying out tasks involving manual skills, such as drawing, block constructions, and production of sequential, rhythmical and alternating hand movements. Script was sufficiently indecipherable to prevent assessment of linguistic content. Performance on motor and constructional tasks was slow, and responses were perseverative. On memory testing his immediate and delayed recall of information and general knowledge were defective. He was however oriented in time and place. During testing he was courteous and well-mannered, and expressed anxiety suggesting some awareness of his difficulties.
The WAIS revealed impaired performance on both the Verbal and Performance scales (table 6) . On neurological examination he had an expressionless facies, akinesia, muscular rigidity of the limbs and very brisk. tendon reflexes (table 7) . Elementary sensation and coordination were intact (table 8) but he had mild postural difficulties in imitating the examiner's hand positions. Group G: One female patient had developed over one year impaired memory, difficulties in recognising objects and individuals, and in dressing. She had frequently become lost. In addition relatives regarded her speech as incomprehensible, and noted her inability to read, write or calculate. Social misconduct was not reported. She had become tranquil and apathetic with occasional outbursts of irritability, anxiety and weeping.
Mental examination revealed the presence of language disorder, perceptuo-spatial difficulties and amnesia. Her spontaneous speech was fluent although output was reduced and lacking in substantives. There was a severe impairment of both aural and written comprehension and in repetition and word finding. Paraphasic errors were noted. She could not read, write or calculate. Disorders of linguistic comprehension and expression clearly compromised her performance on perceptual and spatial tasks, although errors could not be explained exclusively in these terms. She 
